CHAPTER 1

INTRODUCTION

Overview
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and Tseng Labs, and most display adapters with Video Electronics Standard Association
(VESA) standard capability.

The color images acquired from a color image input device were used as references
in comparison with the output color images of this research method to measure the color
qualitv. A measurement scheme of color image quality was designed and a tool to measure

color distortion was also developed and used in this research.



Background

As many b/w image input devices are still in use and the users sometimes want to
obtain color images, enabling the use of these b/w devices to input color images will be of great
benefit. Moreover, the methods developed in this research can be applied to image input

devices that cannot acquire color images at present. Though the feasibility study indicated that
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developed.

* Calibration card is a card to be used for adjustment of the gray values in the gray
scale image to compensate for changes that a filter has made to those values on capturing an

image using a b/w image input device.
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1. To develop a procedure to obtain a color image by mixing three images that were
acquired via a black-and-white image input device together with each of the RGB
filters.

2. To develop a measurement scheme of color image quality.

of maintaining continuity and peé
4. To study brightness and gg
3. To develop a softwaiefO coMpese /ol in ages by colermixing and pseudo coloring

with brightness and ca

Feasibili \

The feasibility
Covavisaruch's supervision as a S§eni ject Bftthe topic of "Getting color image using
black-and-white scanner" ! in the - _LComputer Engineering, Chulalongkorn
University in the second S8ipestéF of . 1992 ‘acs ihproject was conducted on a
system of a PC, a VGAS -v'-f a prototype version of

alibration card "J additional materials. This

BW2COLOR. with RGB ers and a b/w
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color mixing pro
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with Fig. 1 lg The major ¢ risti e system is a spmlﬁc color.

This process involves the collection of three images for a b/w calibration card by applying each
of the RGB filters. The characteristics of these three images are then stored in Filter

! Pradit Pinvopasakul, "Getting color image using black-and-white scanner”
(Bachelor's Project Report, Department of Computer Engineering, Chulalongkorn University,
1993).



Characteristic File. Furthermore, to achieve a color image from a source color picture. the
user must collect three images of the picture by again applving each of the RGB filters. The
data contained in these images was assumed to have been an intensify form of the information
from each of the RGB components. Finally, the output color image was generated by applyving
Characteristic File into the Color Mixing

three gray scale images and reapplving E

Process. B "1|

The example outpuite - ﬂ\& svstem in comparison with the
images from a color scanncimean™Bt et ig il "Cleagly, the results indicated a high
degree of feasibility thoug ol LiTiales We \-\ 1. Please note that these rwo

examples are from feasibilif¥’'s
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Fig. 1.1 Operation of the prototype system
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1. RGB filters and a b/w calibration éard were usedmas additional matérials to assist a b/w
imagﬂquﬂi‘lﬁn%]ﬁﬁ msu tmn:lu’l M %aaﬂulﬂm.

2. The input and output images of the software were in PCX" format.

* The flower images were from a calendar. The drawing images were from an
advertiscment leaflet.

**PCX is a widely supported image file format developed by ZSoft Corporation.



3. A software tool for composing a color image from three gray scale images containing
RGB intensity information was developed.

4. A software tool for assigning pseudo colors to a gray scale image was developed.

5. An interactive tool for adjusting the brightness and/or contrast of a color image was

developed.

6. A software tool for measuring ¢olor image'gitality by comparing an output image to a

reference image was developed,

7. The computer program. Gé : | 7' -d werethefurbo C version 2.0 2 and the

Borland C++ version

8. The software devel PC with VGA or SVGA
adapter.

Research Procedure

3. The sclection and t¢sithg of a variety o es for gravibands of the calibration card.
—— ')

such as color chart fo l'IT . b
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4. The selection and testing of a variety of filter types. such asTellophane, acrylic glass.
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5. The design oWﬁcﬂu’ﬁ: ﬂlﬂ mw:m ﬂﬁform the relationship

between the inf@nsitv data obtained from the b/w image input device and the RGB
N o a W
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6. The destgn of a pmce:dﬁrc to measure the effect of each of the RGB filters in use on

capturing color images using a b/w image input device.

2 "Turbo C version 2.0," Computer program compiler produced by Borland
Intemational, California, 1988.
3 "Borland C++ Version 3.1," Computer program compiler produced by Borland

Intemnational, Califomia. 1992,



10.

1L

12.

13.

14.

15.

The design of a method for constructing the LUT to be used with the output color

image composed from RGB intensity data.

The design of a procedure for composing a color image using a b/w image input
device, additional materials. and a software tool.

The development of a software for composing color images.

The study of pseudo coloring i @s well as the development of a pseudo
coloring tool. - ) /

The study of color image SANIREERONt tethniq &S 2Ad THE development of a brightness and
contrast adjustment tool.

The development of th jality and distortions of color

images.
The testing and correction
The composition of a user

The summary of the researc

Benefits of This Research 4
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The software for co nf-;‘&' sity data obtained by a b/w
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image input device has e en dwcluped
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A brightness and¥ontrast adjustment tsol has been de\reiuped
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